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(g) Process for preparing ink jet recording head. 



(g) A process for preparing an Ink jet recording 
head, comprises : the step for providing a first 
material 3 which is volatilized by imparting an 
active energy in a layer on a substrate 1 ; the 
step for patteming 4 the layer of said first 
material 3 by imparting said active energy to the 
layer of said first material corresponding to the 
pattern of ink channels communicated to the 
discharging outlet which discharges ink ; the 
step for providing a second material 6 so as to 
cover the layer of said material shaped in the 
pattern fornied by said step 5 ; and the step for 
forming said inl^ channels by volatilization of 
the layer of said pattern shaped first material 5 
coated with said second material by Imparting 
said active energy. 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

5 This invention relates to a process for preparing an ink jet recording head, and ink jet recording head prep- 

ared by said preparation process and an ink jet recording device equipped with said head. More particularly, 
it pertains to a process for preparing an ink jet recording head which forms ink channels where energy generat- 
ing bodies for generating the energy to be utilized for discharging ink are arranged correspondingly, the ink jet 
recording head prepared according to said preparation process and the ink jet recording device equipped with 

10 said head. 

Related Background Art 

As the ink jet recording head which performs recording by use of the ink jet (liquid jet) recording system, 
15 representative is the Inkjet recording head equipped with an ink passage including the ink channels or paths 
where energy generating bodies for generating the energy to be utilized for discharging the ink communicated 
to the fine discharging outlets for discharging the ink are arranged conrespondingly, and the common liquid 
chamber for storing the ink to be fed to the ink channels. 

In the prior art, as one of comparatively effective processes for preparing such ink jet recording heads, there 
20 has been known one having the steps as described below in, for example, Japanese Patent Laid-open No, 61- 
154947 (USP4,657,631): 

(A) the "^^tep of providing a posi-type photosensitive resin layer on a substrate, effecting pattern exposure 
by us^ of a mask having a pattern corresponding to the ink passage, dissolving developing the light-irra- 
diated portion with the use of a developer to fonm a solid layer corresponding to the pattern of the ink pas- 

25 6age; 

(B) the step of coating the solid layer with, for example, an active energy ray curable material or a ther- 
mosetting material, and Irradiating an active ray energy from the above or applying heating, thereby curing 
the active energy ray curable material or the thermosetting material; and 

(C) the step of forming an ink channel by dissolving away the solid layer by use of a solvent. 

30 However, in such process for preparing an Inkjet recording head of the prior art, there have ensued the 

problems as described below accompanied primarily with developing, removal of the solid layer. 

(1) Since a solvent is utilized when forming Ink channels by removing the solid layer shaped in a pattem 
in de*'9loplng the solid layer, the developing device and the removal device for handling these solvents 
are required. 

35 (2) Accompanied with such devices, worthing steps become relatively complicated to lover workability. 

(3) When removing the pattern-shaped solid layer, the solvent comes into contact with the ink passage 
forming member comprising the active energy ray curable material or the themnosetting material. For this 
reason, the Ink passage forming member may be swelled, or sometimes dissolved with the result that fine 
peel-off may be sometimes generated between the substrate and the ink passage forming member This 

40 will lead to lowering of the dimensional precision of the Ink passage or lowering of the strength of the ink 

jet recording head. 

Also, due * these problems, there has been also a fear that such problems as irregularity of printing density 
because of variance of ink droplet sizes or printing deviation because of variance of ink discharging speeds 
may be caused to occur. 

45 Whereas, the peripheral portion of the discharging outlet of the ink jet recording head is ordinarily applied 

with water repellent treatment for maintaining the good discharging state of ink, but when performing the water 
repellent treatment by removing the solid layer by dipping into a solvent, there have been involved problems 
that the function of the water repellent agent coated on the discharging outlet surface was lowered by the solvent 
or that the water repellent agent may be sometimes peeled off. 

50 On the other hand, when the water repellent treatment is performed by discharging the water repellent agent 

from the support to the discharging outlet portion after removal of the solid layer, the water repellent agent may 
be sometimes penetrated from the discharging outlet into the ink passage, whereby the discharging speed of 
ink, the size of ink droplet, the discharging direction of ink etc. may be changed by the water repellent agent 
penetrated, which result in the problem that no desired performance can be obtained. 

55 

SUMMARY OF THE INVENTION 



One of the objects of the present invention is to solve these problems and provide a process for preparing 
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an Ink jet recording head which is high In reliability of dinr^ensional stability, etc., and sinnple and good in yield 
and productivity, at Inkjet recording head of high precision and high strength prepared according to said pre- 
paration process and an ink jet recording device equipped with said head. 

Another object of the present invention is to provide a process for preparing an Inkjet recording head which 
5 can apply surely the water repellent treatment at the desired site without lowering the function of the water repel- 
lent agent and also without penetrating into the ink passage, an ink jet recording head of high precision and 
high strength prepared according to said preparation process and an ink jet recording device equipped with 
said head. 

Still another object of the present invention is to provide a process for preparing an Inkjet recording head, 

10 comprising: the step for providing a first material which is volatilized by Imparting an active energy in a layer 
on a substrate; the step for patterning the layer of said first arterial by Imparting said active energy to the layer 
of said first material corresponding to the pattern of ink channels communicated to the discharging outlet which 
discharges ink; the step for providing a second material so as to cover the layer of said material shaped in the 
pattern formed by said step; and the step for forming said ink channels by volatilization of the layer of said pat- 

15 tern shaped first material coated with said second material by imparting said active energy. 

Still anoU lei object of the present invention is to provide an ink jet recording apparatus, equipped with above 
Inkjet recording head, and a conveying means which conveys a recording medium member on which recording 
is performed by said Inkjet recording head. 

Still another object of the present invention is to provide a process for preparing an ink jet recording head, 

20 comprising: the step for providing a first material which is volatilized by imparting an active energy and heat in 
a layer on a substrate; the step for patterning the layer of said first material by imparting sakJ active energy to 
the layer of said first material conresponding to the pattern of an Ink channel communicated to the discharging 
outlet for discharging ink; the step for providing a second material so as to cover the layer of said first material 
shaped in a pattem formed by said step; and the step for forming said ink channel by volatilization of the layer 

25 of said pattern-shaped first material coated with said second material by imparting said active energy and said 
heat. 

Still another object of the present invention is to provide an ink jet recording apparatus, equipped with above 
Inkjet recording head, and a conveying means which conveys a recording medium member on which recording 
is effected by said Inkjet recording head. 
30 Also, the present invention includes an ink jet recording head prepared according to the preparation pro- 

cess as described above and an Ink jet recording device equipped with said head. 

According to the present invention, since a dry developing (or self-developing) material which is volatilized, 
sublimated only by imparting light or heat, particulariy preferably a dry developing (or self developing) resin 
material having photosensitivity Is used as the material to be arranged corresponding to the pattern of the ink 
35 passage, developing and removal can be done without use of a solvent 

Therefore, according to the present Invention, no large scale preparation device such as developing device 
or removal device Is no longer required, and also the steps are more simplified to effect improvement of work- 
ability, productivity. Further, since no solvent is required to be used, danger in production becomes less. Also, 
since a dry developing (or self-developing) material Is used, the width of choice of the material for coating which 
40 has been narrowed in relationship with the solvent becomes wider. In addition, there will be no problem such 
as swelling of the ink passage wall forming member, whereby the fine peel-off problem from the substrate Is 
solved. Hence, an Inkjet recording head with high dimensional precision can be obtained with ease. 

BRIEF DESCRIPTION OF THE DRAWINGS 

45 

Fig. 1 is a schematic perspective view showing the state in which a first photosensitive material layer is 
formed on a substrate, 

Fig. 2 is a schematic perspective view showing the state In which a pattem latent Image of a solid layer is 
formed on the first photosensitive material layer, 
50 Fig. 3 is a schematic perspective view showing the state in which the pattern latent image in Fig. 2 is 

rievelopped. 

Fig. 4 is a schematic perspective view showing the state in which a second photosensitive material layer 
Is laminated on the solid layer. 

Fig. 5 is a schematic perspective view showing the Inkjet recording head obtained by volatilization removal 
55 of the solid layer. 

Fig. 6 Is a schematic sectional view for illustration of the step of fonming a solid layer by use of a mask by 

in-adiating of UV-ray on the dry-developable photosensitive resin coated on the substrate, 

Fig. 7 is a schematic sectional view showing the state after fomnation of the solid layer by gasifying the 
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portions other than the portion which is to beconne the flow channel according to the operation in Fig. 6, 
Fig. 8 is a schematic sectional view showing the state after curing of the material when a liquid curable 
material is used as the liquid passage wall fonming material, 

Fig. 9 is a schematic sectional view showing the state after removal of the solid layer in Fig. 8. 
5 Fig. 10 is a schematic perspective view showing the completed state of one example of ink jet recording 

heat. 

Fig. 11 A is a schematic sectional view showing the state in which a water repellent agent is attached on 
the surface of the discharging outiet. Fig. 1 1B is a schematic sectional view showing the state in which the 
solid layer is removed. 

10 Fig. 1 2 is a partially broken schematic view of one example of the ink jet recording heat, 

Fig. 13 is a schematic perspective view showing an example of the substrate employed. 
Fig. 14 is a schematic perspective view showing the substrate having a solid layer fomned thereon. 
Fig. 15 is a schematic sectional view showing the mold to be employed, 

Fig. 1 6 Is a schematic sectional view showing the state in which a resin is molded by use of a mold on the 
15 substrate. 

Fig. 17 is a perspective view showing an example of ink jet recording device having the Inkjet recording 
head prepared mounted thereon. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

20 

The present inventors have investigated intensively in order to accomplish the objects as described atx>ve, 
and consequently they were interested in a dry developing (or self developing) material which Is volatilized or 
sublimated only by imparting light or heat above all preferably a dry developing (or self-developing) resin ma- 
teria! having photosensitivity. It has now been found that use of the above material as the material to be an^nged 

25 corresponding to the pattern of the ink passage, developing and removal can be done without use of a solvent, 
and therefore various problems which may be sometimes generated by use of a solvent during developing and 
during removal as in tfie prtor art can be solved, whereby the present invention has been accomplished. 

In the following, the embodiments of the present invention are described in detail by referring to drawings. 
Fig. 1 to Fig. 5 are schematic perspective views for illustration of the preparation process of the ink rep- 

30 resentative embodiments of tiie present invention in the order of the steps. The head according to the present 
invention is formed on the substrate 1 shown in Fig. 1. The substrate 1 is constituted of, for example, glass, 
ceramics plastic or metal, etc. which functions as a part of the liquid passage forming member of the ink as 
described below and as the support for the photosensitive material layer, and can be used without particular 
limitation of its shape material etc. provided that it can comply with the above object. In the embodiment in Fig. 

35 ''.on the above substrate 1 are arranged a predetennined number (9 in this Figure) of energy generating ele- 
ments 2 which generate the energy utilized for discharging the liquid such as electro-themial transducing ele- 
ments or piezoelectric elements, etc. (however, in the case of piezoelectric elements, they are ordinarily 
arranged on the back side of the subsfrate 1). With such energy generating elements 1, the energy utilized for 
discharging the recording liquid as small droplets is given to the ink liquid, whereby ink liquid is discharged to 

40 perform recording. 

In this connection, for example, when an electro-themnal transducing element is used as the energy 
generating element 2. the ink liquid is discharged by heating of the reconding liquid in the vicinity with this ele- 
ment On the other hand, for example, when a piezoelectric element is used, the ink liquid is discharged by 
mechanical vibration of the element. 
45 These energy generating elements 2 are provided with electrodes for inputting control signals (not shown) 

for actuating these elements 2 by connection. Also, generally for the purpose of improvement of durability of 
tiiese energy generating elements, various functional layers such as protective layers, etc. are frequently pro- 
vided. 

As the next step, on the substrate 1 having the above energy generating elements 2 provided tiiereon. the 
50 layer 3 of a first material, particulariy a first photosensitive material is fonmed. As the method for forming the 
first photosensitive material layer 3. a solution containing tiie photosensitive material dissolved therein may be 
coated by the solvent coating method, or alternatively a dry film having the photosensitive material coated the- 
reon may be prepared and laminated on the substrate according to the laminating method. 

The solvent coating method is a nnethod in which the photosensitive arterial solution is coated on the sub- 
55 Strata by spin coater, roll coater or wire bar, etc., followed by removal of the solvent by drying to form the photo- 
sensitive material layer. Here, in the present invention, as the first photosensitive material layer 3. for example, 
a resin which is volatilized by heating after irradiation of an active energy ray. etc. is used. As the photosensitive 
material having such property, there is one prepared by mixing a polycarbonate composed mainly of ttie con- 
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stituent units of the following formula p] described in Polymer Joumal. 19 (1 ) 31 (1 987): 



— HO-R-O-C-O-R' -O-C-4- 

II H 

O O 



(11 



with an optical acid generating agent and dissolved in a solvent to form a liquid photosensitive matenal etc. 
This photoser»itive material is a posi-type. and when a active energy ray is irradiated, an acd is fomied at the 
10 irradiated portion, and when heated under this state, the polycarbonate is decomposed and volatilized. Acoord- 
ingly the photosensitive material can remove the active energy ray inadiated portion merely by heating wittiout 
use of a solvent during developing. As the polycarbonate of the above fomiula p]. those having the stmctures 
shown below in Table 1 can be exemplifed. 
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As the optical acid generating agent, onium silts, such as triphenylsulfonium hexafluoroacetate. 
triphenyliodonium hexafluorophosphate. etc.. or polyhalogen compounds etc. are preferred and their formu- 
lated amounts should be preferably made 1 to 25 % by weight based on the polycarbonate. As the solvent for 
dissolving these, those conventionally used can be employed. 

As the representative example in the present invention, a resin solution which is volatilized by heating of 
the above active energy ray irradiated portion is coated on the substrate 1, and then by removing the solvent, 
a first photosensitive material layer 3 is fomied on the substrate 1. The formation of the above matenal layer 
3 Is not limited to this, but. for example, the lamination method may be also employed. 

The first photosensitive material layer 3 fonned according to the above method is subjected to exp<Kure 
at the portions other than the portion where the ink passage including the ink liquid channels the common cham- 
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ber, etc. communicated to the ink discharging outlet as described below is to be formed, to obtain a pattern 
latent image 4 as shown in Fig. 2. In this case, as the light inradiated, an active energy ray is employed, and 
this includes UV-ray, far UV-ray, electron beam, radiation etc. the irradiation should by preferably continued 
for about 1 to 15 minutes. 

5 Subsequently, by heating the substrate 1 having the first photosensitive material layer 3 with fomnation of 

the above pattern latent Image 4 laminated thereon, by volatilization removal of the portions other than the por- 
tion where the above ink passage is to be formed of the first photosensitive material layer 3, the solid layer 5 
of the pattern shown in Fig, 3 is obtained. Here, as the heating temperature, which may also depend on the 
material employed such as polycarbonate, the kind and the thickness of the optical ackJ generating agent, 60 

10 to 100^C is preferred. And the heating time Is preferably about 1 to 10 minutes. Further, heating may be per- 
fonmed under either normal pressure or reduced pressure. 

On the above solid layer 5 thus obtained is further laminated a layer 6 of a second material, particulariy a 
second photosensitive material as shown in Fig. 4. As the resin to be used as the second photosensitive material 
layer 6, a nega type resist which Is cured by Inradiation of the above active energy ray is suitable. As the nega 

IS type resist, for example, an epoxy resin which initiates cation polymerization with light, an acrylic oligomer hav- 
ing acrylic ester groups which undergo radical polymerization with light, an unsaturated cycloacetal resin, a 
photoadditton polymerization type resin by use of a polythiol and polyene, etc. are preferred. 

In the present invention, subsequently from above the second photosensitive material layer 6 as laminated 
above (in the direction of the anrow head A in Fig. 4), an active energy ray Is Irradiated. The Irradiation conditions 

20 are substantially the same as described above. Thus, by irradiating the active energy ray, the second photo- 
sensitive material layer 6 is crossllnked to be insolubillzed. simultaneously with fomiation of the acid by the 
above irradiatk>n at the portion where the Ink passage is to be formed (solkj layer 5). 

Finally, by heating the portion irradiated with the active energy ray as described above the solid layer 5 is 
removed by volatilization to forni an ink passage as shown in Fig. 5. As described above, an ink jet recording 

25 head 1 0 Is prepared. 

Whereas, as the self developable photosensitive material, In addition to those as described above, for 
example, there can be included nitrocellulose as described in J. Vac. ScL Technol.. Bl (4). 1178 (1983), the 
same B7 (6), 1178 (1989), the polysilane compound as described in SPIE. 539. 166 (1985) or the poly (o 
phthalaldehyde) blocked at the terminal end acetyl group or pyridine, etc. to which a compound generating acid 

30 is added as described in J. Electrochen. Sov., 133 (1), 181 (1986), Polym. Eng. Sci., 23 (18). 1012 (1983), etc. 
These are posi type self-developable photosensitive materials as mentioned above which become the mono- 
mers at the photoirradiated portion by decomposition and gasification of the polymer, or generatbn of the ackj 
at the photoirradiated portion to effect decomposition and gasification of the polymer. 

By use of the photosensitive material which can be developed and removed only by such photoirradiation, 

35 it becomes no longer necessary to use a solvent, whereby the problems as mentk>ned above can be solved. 
As the ink passage wall forming member provided on the solid layer, there can be included, for example, ther- 
mosetting resin materials or naturally curable resin materials which are melted, or these materials dissolved in 
appropriate solvents, etc. as suitable material. Among them, epoxy type, acrylic type resin materials are pre- 
ferred. 

40 Further, as the self developable photosensitive material, the poly (olefinsulfone) described In Polym. Eng. 

Sci., 14 (7) 525 (1974) or Polymers in Electronics, 55 (1984) may be employed. This material comprises a sen- 
sitizer such as pyridine N oxide or p nitropyridine N oxide, benzophenone, etc. added to poly(2-methylpentene- 
Isulfone) or poly (1-butensulfone), etc., and It is the material which is decomposed and scattered by subsequent 
heating when irradiated with light. Thus, while the photosensitive materials as described above are decom- 

45 posed and scattered by only photoirradiation, this material is decomposed and scattered by photoirradiation 
and heating. 

Since such photosensitive material can be also developed and removed by photoirradiation and heating, 
no solvent is no longer required to be used, whereby the task of the present invention can be solved. 

In using such photosensitive materials, as the ink passage wall forming material coated on the photosen- 
50 sitive material, for example, photocurabie materials or thermosetting resin materials or naturally curable resin 
materials which are melted, or solutions of these resin material dissolved In appropriate solvents can be 
included as the suitable material. Particulariy photocurabie materials are advantageous in that their curing is 
effected simultaneously with photoirradiation onto the solid layer. 

Now, as the self-developable photosensitive material, for example, poly(4-chlorophthalaldehyde) or poly(4- 
55 bromophthalaldehyde) described in J. Electrochem, Sci., 136 (1). 241 (1 989) can be included as further suitable 
materials. These are synthesized by anion polymerization of 4 chlorophthalaldehyde 4-bromophthalaldehyde 
which are gaseous at normal temperature under a low temperature of 78''C in the presence of a catalyst. 

These compounds become materials having photosensitivity by mixing a compound whk:h generates an 
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acid by Irradiation of light. That is, an acid is generated at the photoirradiated portion, and by heating the acid, 
the acid decomposes the polymer to form a gasified monomer which becomes a thermally developable posi 
type photosensitive material. In the case of this material, the extent of the solid layer ren>oved is further 
improved. Also, the photosensitive material is also relatively excellent with respect to sensitivity. 
5 As such materials, othenA^ise there can be included poly(4-trimethylsllyiphthalaldehyde) described in J. 

Electronchem. Soc. 136 (1 ), 245 (1989) or poly [4,5 bis{trimethylsilyl)phthalaldehyde] described in SPIE. 920. 
13(1988). 

These materials are advantageous in the point that the photoinradiation dosage or the heating temperature 
during developing or removal can be set at a desired temperature by the ratio of the optical acid generating 
10 agent mixed. 

As the ink passage wall forming material, for example, a photocurable material or a thermosetting resin 
material or naturally curable resin material which is melted, or solutions of these dissolved in appropriate sol- 
vents can be included as suitable materials. Particularly, the thenmosetting material is advantageous in that Its 
curing is effected simultaneously with photoin-adiation onto the solid layer. Here, as the active energy ray cur- 

15 able material to be coated on the solid layer when a material requires relatively larger dose of photoin-adiation 
such as epoxy resin for curing thereof, that large dose of finergy will be irradiated also onto the solid layer. For 
this reason, by making the ratio of the optical acid generating agent smaller, the function may be sometimes 
lowered whereby it becomes necessary to prevent self-developing in the process of curing of the coating mate- 
rials of these photosensitive materials which are solid layers. 

20 In contrast, when a material requiring no such much dose of photoin-adiation for curing thereof such as an 

acrylic resin is used, the sensitivity can be enhanced by increasing the ratio of the optical acid generating agent. 
Also, It is useful to increase the ratio of the optical acid generating agent by the thickness of these curable mate- 
rials coated. 

As described above, according to the present invention, a desired material adequate in the preparation 
25 steps can be used as the active energy ray curable material to be coated on the solid layer, and also preparation 
of a liquid recording tape can be further easily done with a desired thickness. 

As the compound generating an acid by irradiating of light, many compounds such as onium salts or 
polychloro compounds, etc. can be used. Among these, with respect to sensitivity, onium salts having photo- 
sensitive region in the far UV-ray region are effective. Particulariy, when the photosensitive wavelength in the 
30 active ray energy curable material is in the far UV-ray region, for the purpose of inhibiting further self-developing 
of the solid layer during curing of the curable material, it is also possible to make the optical acid generating 
agent in the photosensitive material a compound having absorption wavelength in the UV-ray region such as 
the polyhalogen compound, etc. described in U.S. Patent 3,954.475. 

Whereas, for obtaining an ink passage wall forming member on the pattem-shaped solid layer, in addition 
35 to the so called casting method wherein a liquid material which becomes the ink passage wall fomiing member 
is cast onto body ink, injection molding, transfer mold molding, etc. may be also employed. Among them, the 
case according to b-ansfer mold molding is further effective with respect to worthing efficiency, bulk productivity 
or dimensional precision, etc. 

With a pattern-shaped solid layer comprising a self developable material being fonmed at the position which 
40 is to become the ink passage, an ink passage wall forming member is provided by transfer molding on the sub- 
strate so as to cover the solid layer, and then the solid layer is removed. The registration precision of the ink 
passage relative to the substrate is the same as the registration substrate of the solid layer relative to the sub- 
strate, and therefore it can be made a high precision. 

Also, the strength of adhesion between the ink passage wall fonming member and the substrate becomes 
45 sufficient, and yet the number of steps can be smaller. By constituting the surface in contact with the substrate 
of one mold holding the substrate of a flexible member, the force applied on the substrate during molding 
becomes further uniform pressure, whereby cracking of the substrate or breaking of the energy generating ele- 
ment on the substrate can be sufficiently prevented. 

By forming an ink passage wall fomrilng member corresponding to two ink jet recording heads under the 
50 state arranged opposed to each other integrally on the substrate, and then cutting the member, the working 
amount per one head is particulariy reduced. By referring to the accompanying drawings, another embodiment 
of the present invention is described. 

Fig. 6 and Fig. 7 are schematic sectional views for illustration of the steps for forming the pattern-shaped 
solid layer 43 which is to beconr>e the ink passage on the substrate. Fig. 8 and Fig. 9 are respectively schematic 
55 sectional views for illustration of the step of covering the solid layer 43 with the ink passage wall forming material 
44 and the step of fomning the ink passage by gasification of the solid layer 43. Fig. 10 is a schematic perspective 
view showing the Inkjet recording head prepared in such manner. 

By coating a posi-type dry developable photosensitive resin (hereinafter called "DDR") for formation of a 
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plurality of heads on the substrate 41 , a layer of photosensitive resin (corresponding to 43 in the Figure) Is for- 
med. Next, as shown in Fig. 6, the layer is irradiated with UV-ray 49, and by inradiating the UV-ray 49 at the 
portions other than the portion which is to become the ink passage with the use of a mask 48, the portion 
irradiated with the UV-fay 49 is gasified (50) whereby a pattern shaped solid layer 43 is fonmed on the substrate 
5 41 as shown in Fig. 7. 

As the DDR to be used in the present invention. 

(a) one comprising a combination of an optical acid generating agent (onlum salt) and a carbonate type 
resin, 

(b) one comprising a combination of an optical acid generating agent (onium salt) and an aldehyde resin, 
10 etc., as described in (1) Polym. J. 19 (1) 31, 1987 or (2) Polym. Eng. Sci. 23. 102, 1983 and (3) J. 

Electrochem. Soo, 136 (1) 241, 1989, but these are not limitative of the Invention. 

In this case, when DDR is photodevelopable. developing proceeds in this process, to form a solid layer. 
On the other hand, when DDR is heating developable, in transferring to the next process, developing proceeds 
when entering the heating mold (molding mold) Into which the mold resin Is Injected. 
IS As the next step, as shown in Fig, 8, on the substrate 41 provided with the above solid layer 43 by use of 

a mold resin (hereinafter called MR) as the ink channel wall fomning material 44 so as to cover said solid layer 
43, a transfer mold is foimed. Next, the solid layer 43 of the above DDR is heated to be gasified (50). As the 
result, as shown in Fig. 9, an ink passage is formed on the substrate 41 with tha ink fMSsage wall forming mem- 
ber 44. 

20 As the material for the above MR, crosslinkable urethane, epoxy. melamine, unsaturated resins, etc. and 

thenmoplastic resins such as acryl, polyolefin. polyester, polysalfone. etc. can be employed. 

As the working method by use of transfer mold molding of the present embodiment, a substrate having the 
solid layer of DDR fonmed thereon is inserted into the molding mold comprising the upper mold and the lower 
mold. As the molding conditions, when using an epoxy resin such as Nt--8500 series (NITTO), EME-'700 

25 series, EME-500 series (Sumitomo Bakelite) as the molding resin, moldability is confirmed with the ranges of 
molding temperature 130 to 180**C, the curing time 1 to 5 minutes, injection pressure 30 to 100 kgf/cm2 as a 
measure (whether foam, flash, bunr, etc. is fonmed or not), and respective adequate points may be set. If the 
molding temperature is made higher, the curing time can be shorter. Also, as the injection pressure is higher, 
there will be no generation of foams, but excessive pressure will give rise to generation of burr, flash. 

30 The mold substrate molded under the above molding conditions is required to be subjected to main curing 

before becoming the final product form. Of course, depending on the use situation of the product, the main cur- 
ing step can be also omitted. 

In the present emtx)diment since DDR is employed as the solid layer, removal of the solid layer is finally 
required and heating is effected as the removal means, by canrying out the post-cure as both removal of the 

35 solid layer and curing of the mold resin, the number of steps is further reduced to give the optimum character- 
istics of the main mold resin. As the conditions of the post-cure, a temperature of 180 to 250 °C and a time of 
30 minutes to 2 hours are general, but by increasing the temperature, the treatment within shorter time is poss- 
ible, and irradiation of UV-ray is more effective before heating as the removal accelerating means of the solid 
layer. However, the mold resin to be used in this case is required to be transparent or translucent. 

40 When cutting fomnation of discharging outlets is required to be perfotmed, it may be carried out either after 

transfer molding or after post-cure. As the cunning method, a known method such as dicing of wafer may be 
employed. When earned out after transfer molding, since the solid layer is filled in the ink passage during cutting 
of Ink discharging outlets, progress toward to inner portton of discharging outlets which are one of the factors 
for causing clogging of discharging outlets of the ink jet recording head such as cut powder, dust, etc. can be 

45 prevented. 

To describe in more detail about an example of the step of using a photosensitive resin of the self develop- 
ing type first a posi type self developing type resist is coated according to a known method on a substrate. The 
photodevelopable resist which Is the self-developable resist has its photoinradiated portion which is gasified 
scattered as such, and the acid generated by photoirradiation disperses the compound. As such substance, 
50 one having an onium salt as the optical acid generating agent added to a polyphthalaldehyde alkylated or acy- 
lated at the tenminal end may be preferably used from such points as sensitivity acid resistance, etc. (see H. 
Ito et al. Polym. Eng. Sci,. 23, 1012, 1983, etc.) 

The photoin-adiated portion of the self-developing resist is stable up to about 200 °C, and decomposition, 
gasification will abruptly proceed at temperatures higher than that In the case of coating, cellosolve acetate 
55 which is a resist solvent in general can be used. When an excimer laser is used particulariy as the light source 
no optical acid generating agent is required. 

First a resist comprising a polyphthataldehyde alkylated at the terminal end + triphenylsulfonium hexaf- 
luoroantimonate + cellosolve acetate is coated on the substrate, baked to form a film. 
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Next, by irradiating far UV-ray by an Hg lamp, the layer is subjected to patterning. Next, the substrate is 
inserted Into the molding mold, the molding resin is injected and heated, thereby effecting preliminary curing. 
The resist exists stably at a temperature of 200 or lower. 

Next, the resist is removed, and when the molding resin transmits light (in this case far IR-ray), the resist 
5 can be removed by effecting photoinradiation as such. Further, by using heating in combination, renr>oval speed 
is accelerated. Also even when so light is transmitted, removal may be possible by heating to 200 °C or higher, 
and in this case it is more convenient, because the post cure of the molding resin is effected at the same time. 

ArrvDng the resists of the self developing type, the posl-type thenmally developable resist will be gasified 
and scattered at only the photoin-adiated portion by heating. As such resist, one having an onium salt added 
10 as the optical acid generating agent to a polycarbonate (Polym. J. 19 (1) 31, 1987, etc,), one having an oniun 
salt added to poly(4-chlorophthalaldehyde), poly(4-bromophthalaldehyde). poly(4-trimethylsilylphthalal- 
dehyde) (J. Electrochem, Soc 136 (1) 241, 1989 etc.) may be included but the latter may be preferably used 
In aspect of sensitivity, etc. 

The thermally developable resist is stable at the photo-unirradiated portion up to about 220 ^C, and decom- 
15 position, gasification will proceed rapidly on the portions other than that. At this time, no flow of heat will occur 
at aii and heai resistance is very excsllcnt. 

The optical acid generating agent is not limited to onium salts, but those of polychloro compounds or nit- 
robenzyl sulfonate, etc. may be also used. 

First, a resist comprising a poly(4-chlorophthalaldehyde) + triphenylsulfonium-hexafluoroantimonate + cyc- 
20 lohexane is coated on the substrate, and baked to form a film. 

Next, after Irradiation of far UV-ray, by heating at 160 pC for 3 to 5 minutes (preferably in vacuum), develop- 
ing is completed. If the photoinradiation dosage is much at this time, the heating time can be shortened conres- 
pondingly. Next, by inserting the substrate having the solid layer fomied thereon into the molding mold, and a 
molding resin is injected. At this time, if the molding mold is preliminarily heated at 160 °C. the main curing of 
25 the molding resin can be also effected simultaneously with preliminary curing. At this time, if the temperature 
is 220 °C or lower, the resist exists stably. Removal of the resist is canried out by photoinradiation from the above 
when the molding resin transmits the far UV-ray, and is accomplished by heating at 160 in vacuum. Also, 
even when the molding resin transmits no far UV-ray. by heating in vacuum to 220 °C or higher, the resist can 
be removed. At this time, since the post cure of the molding resin can be effected at the same time, which will 
30 lead to simplification of the steps. 

Next, still another embodiment of the present invention is described. First by refenring to the drawings, the 
Inkjet recording head prepared is described. In Fig. 12, on the element surface 61a of the substrate 61 conv 
prising a glass or a wafer of silicone, the heat generating portions 62a and the electrodes 62 constituting 
electrothermal transducers are formed by utilizing the semiconductor preparation process such as etching, 
35 vapor deposition, sputtering, etc. to be juxtaposed at predetermined intervals. Also, the element surface 61a 
has ink passage wall forming member 63 comprising for example, thermosetting resins such as epoxy resin, 
silicone resin etc. formed by transfer molding. 

In the ink passage wall forming member 63. a plurality of grooves are formed corresponding to the respec- 
tive positions of the heat generating portions 62a of electro-themrial transducers, and the space surrounded by 
40 the groove and the element surface 61 a constitutes respectively the ink channel 63, the opening opened toward 
to the outside of the ink channel 63b constituting the respective discharging outlets 63a. At the discharging out- 
let surface 66 where each discharging outlet 63a is opened, in order for no ink to reside, a water repellent agent 
(not shown) which repels ink is attached by coating or transfer to be applied with the water repellent treatment. 
Also, at the ink passage wall forming member 63, a cavity portion cmmunicated to the ink channel 62b formed 
45 by each groove and having the element surface 61a as the bottom wall is fomned, and the cavity portion con- 
stitutes the liquid chamber c. Further, the opening communicating the liquid chamber 63 to the external portion 
(connector 64, etc. as described below) is fonned as opened in the same direction as the direction in which 
the element surface 61a is formed, and the opening is the feeding inlet 63d. 

The feeding inlet 63d has the feeding pipe 65 connected to an ink tank, etc. (not shown) connected through 
50 a connector 64, and has the constitution that ink is fed by passing through the feeding inlet 63d from the ink 
tank to the liquid chamber 63c. 

Here, the actuation when ink is discharged from each discharging outlet 63a is discharged is descnbed. 
The ink tentatively stored fed in the liquid chamber 63 will penetrate by capillary phenomenon into the ink chan- 
nel 63b, forms a meniscus at the discharging cutlet 63a to maintain the state filling the ink channel 63b. At this 
55 time, when the heat generating portkjn 62a of the electrothenmal transducer generates heat by cun-ent passage 
through the electrode 62. the ink on the heat generating portion 62a is abruptly heated, whereby bubbles are 
generated within the ink channel 63b and the ink is discharged from the discharging outlet 63a by expansion 
of the bubbles. 
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As the energy generating element for generating the energy to be utilized for discharging ink. electrot- 
ransducers are shown, but this is not limitative, but a piezolectric element which generates mechanical energy 
applying discharging pressure momentarily on the ink etc. may be also used. Also, the discharging outlet 63a 
can be formed in number of, for example 128 or 256 with a high density of 16/mm, and further a full-line type 
5 can be also made by forming a number over the full width of the recording region of the recording medium. 

Next, the preparation process of the Inkjet recording head according to the present embodiment is des- 
cribed. As shown in Fig. 13, the element surface 121a of the substrate 121 comprising a glass or a wafer of 
silicone has an electro-thermal transducer including the heat generating portion 122a and the electrode 122 
fonmed by film formation utilizing the semiconductor preparation process such as etching, vapor deposition, 
10 sputtering at predetermined intervals. 

In the present embodiment, a description is proceeded about one provided with three energy generating 
elements, the numbers of energy generating elements and the ink channels and discharging outlets corre- 
sponding thereto are not limited to three, but otherwise the number may be suitably changed. Also, although 
not shown, for the purpose of improving durability, etc., it is general practice to provide various functional layers 
15 such as protective films, etc. on the electro-themnal transducer. 

Fig. 14 shows the state having the solid layer 126 shaped in a pattern comprising a dry developable resist 
at the portion which is to become the ink channels and the liquid chamber of the element surface 121 of the 
substrate 121 by utilizing the photoforming process. Of the solid layers 126, the respective Ink channel portions 
1 26b are the portions which play a role of the mold for forming the wall of the ink channel, and of the solid layers 
20 126, the liquid chamber portion 126c is the portion which plays a role of the mold for forming the wall of the 
liquid chamber. The respective ink channel portions 126b of the solid layer 126 cover the respective electro- 
thermal transducers. The dry developable resist wilt be described later. 

Next, the step of providing a resin which becomes the Ink passage wall forming member on the element 
surface 121a having fonmed the solid layer 126 on the substrate 121 Is described. In the present emtxxJiment, 
25 an example according to transfer molding is shown, but the method of providing the resin is not limited to transfer 
molding at all. 

First, the mold to be used in transfer molding is described. As shown in Fig. 15, the mold comprises a first 
mold 127 and a second mold 128. In the first mold 127, a concavity with equal depth to the thickness of the 
substrate 121 for fitting and fixing the substrate 121 is formed, and is constituted so that the element surface 

30 121a of the substrate 121 may be on the same plane as the parting surface when the substrate 121 is fitted 
into the concavity. In the second mold 128, a cavity portion 128a for molding the resin which becomes the ink 
passage wall forming member constituting the ink channel and the liquid chamfc>er is formed. Inside of the cavity 
portk>n 1 28a, a projected portion 1 28 is formed for forming the liquid chamber and the feeding inlet for feeding 
ink from outside into the liquid chamber. The tip end surface of the projected portion 128b comes into contact 

35 with the upper surface shown of the liquid chamber portion of the solid layer 126 during mold clamping. Of the 
element surfaces 121a of the substrate 121, a part Including the electrical connecting portion 122b is constituted 
so that It may be bulged out toward the parting surface side of the second mold 128 firom the cavity portion 
128a during mold clamping. 

The ink passage wall fonning member 129 fonmed of the first mold 127 and the second mold 128 as des- 

40 cribed above covers the respective ink channel portions 126b of the solid layer 126 as shown in Fig. 16, and 
have a part of the liquid chamber portion 126c of the solid layer 126 exposed. Also, after mold release, the 
substrate 121 and the ink passage wall forming member 129 are cut at predetermined sites to fomn the dis- 
charging outlet surface 130, and the discharging outlet surface 130 has the surface corresponding to the dis- 
charging outlet of the solid layer 126 exposed. 

45 Although partially described above, transfer molding can be performed by using, for example, a thenmoset- 

ting epoxy resin as the material for the ink passage wall forming member 119 under the general molding con- 
ditions of a resin preheating temperature 60 to 90 ''C. an injection pressure 20 to 140 kgf/cm^, a molding mold 
temperature 1 00 to 1 80 ""C a curing time 1 to 1 0 minutes and post-cure after molding. As other materials of the 
ink passage wall forming member 129, liquid materials having normal temperature curability, thermal curability 

50 or UV-ray curability can be used, as exemplified by epoxy resins, acrylic resins, diglycol dialkylcarbonate resins, 
unsaturated polyester resins, polyurethane resins, polyimide resins, melamine resins, phenol resins, urea 
resins, etc. 

Fig. 11A shows the state with the water repellent agent 131, including the circumference of the surface 
corresponding to the discharging outlet of the solid layer 126 of the surface of the substrate 121 and the ink 
55 passage wall forming member 129, namely including the surface corresponding to the discharging outlet of the 
solid layer 126 in addition to the discharging outlet surface 130. 

As the method for attaching the water repellent agent 131 to the discharging outlet surface 130, a means 
known in the art can be used. For example, there is the method in which a coating roller, a plate-shaped, film- 
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shaped support is coated with the water repellent agent 131 and the support is pushed against the discharging 
outlet surface 130 to have the water repellent agent 131 transfen-ed onto the discharging outlet surface 130. 
Also, there may be employed a means in which the water repellent agent 131 is sprayed to be attached onto 
the discharging outlet surface 130, or a means in which only the portion of the discharging outlet surface 130 
5 is dipped in the water repellent agent 131. As thefilm thickness of the water repellent agent 131. 1 ^im or less 
Is desirable. 

Fig. 1 1B shows the state with the solid layer 126 being removed from the substrate 121 having the water 
repellent agent 131 attached on the discharging outlet surface 130 and the ink passage wall forming member 
129 with at least one of light and heat. Internally of the ink passage wall forming member 129 is formed a space 

10 by removal of the solid layer 126, and the space constitutes the ink channel 129b, the liquid chamber 129c and 
the feeding inlet 129d. while the opened end of the ink channel 129 becoming the discharging outlet 129a. Also, 
the discharging outlet surface 130 is attached with the water repellent agent 131 as such, and the water repellent 
agent 131 attached on the surface conresponding to the discharging outlet of the solid layer 126 is removed 
together with the solid layer 126. 

IS The present inventton is described in more detail below by referring to Examples. Unless otherwise noted, 

the ratios are based on weight 

[Example 1] 

20 According to the preparation steps shown in Fig. 1 to Fig. 5, a liquid jet recording head was prepared. 

First, on a glass substrate having an electro-thermal transducer 2 (material of heat-generating resistance 
layer: HfB2) formed as the energy generating element thereon a solution comprising: 

a polycarbonate having the structure of (a) shown in Table 1 1.35 parts by weight 

triphenylsulfonium hexafluoroarsenate 
25 0.13 part by weight 

methyl cellosolve acetate 

10 parts by weight was coated by an applicator, and dried at SO^'C for 10 minutes to form a first 
photosensitive material layer 3 comprising a thin film of about 15 ^un (Fig. 1). Onto the photosensitive material 
layer 3 was superposed a mask having a pattem corresponding to the ink channel shown by the dotted line in 
30 Fig. 2, a far UV-ray which is an active energy ray was irradiated at the portion excluding the sites where the 
ink channel Including the ink flow channel and the common liquid chamber is to be formed. 

Next, the substrate provided with the first photosensitive material layer having formed a latent image was 
heated to SO'^C, to effect a pattem developing by removing the portion Irradiated with the far UV-ray by volati- 
lization, thereby fomiing a solid layer 5 as shown In Fig. 3 at the site where the ink channel is to be formed on 
35 the glass substrate. 

On the substrate having the solid layer 5 fonmed thereon, by use of a mixture of epoxy resins produced by 
Nippon Union Carbide K.K.: 
Cyvacure UVR-61 10 40 parts 
Cyvacure UVR-6200 20 parts 

40 Cyvacure UVR-6351 40 parts 

and 2.5 parts of triphenylsulfonium hexafluoroantimonate as the catalyst as the active energy-ray curable ma- 
terial, it was coated by an applicator with a thickness of about 70 microns to fomn a second photosensitive ma- 
terial layer 6 (Fig. 4). By irradiating a UV-ray which is an active energy ray by a ultra-high pressure mercury 
lamp from the direction of the upper surface of the substrate 1 . the active energy ray curable material was cured. 

45 As this time, the solid layer 5 is also irradiated with the UV-ray through the second photosensitive material layer 
6. 

Next, by heating the material thus fonmed at 80^C in vacuum, the solid layer 5 was removed to form the 
liquid flow channel 8 communicated to the ink discharging outlet and the common liquid chamber 9. At this time, 
by heating in vacuum, curing of the second photosensitive material layer 6 further progressed. 
50 In the ink flow channel of the liquid jet recording head 10 and the common liquid chamber 9 shown in Fig. 

5 thus prepared, there existed no residue of the solid layer at all. Also, since no solution was used for developing, 
no swelling of the second photosensitive material layer 6 was seen, and no fine peel-off from the substrate was 
recognized at all. 

55 [Example 2] 

A liquid jet recording head was prepared In substantially the same manner as in Example 1. However, as 
the material of the first photosensitive material layer, a solution comprising: 
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a polycarbonate having the structure of (b) shown in Table 1 1 .40 parts by weight 

triphenylsulfonium hexafluoroarsenate 

0.13 part by weight 
methyl cellosolve acetate 

5 10 parts by weight was used, and dried at 80^C for 1 0 minutes to fonn a first photosensitive ma- 

terial layer 3. Developing was carried out by heating at 70^C and removal of the solid layer 5 for forming ink 
channel was carried out by heating in vacuum at 70°C. 

In the liquid channel and the common liquid chamber etc. of the liquid jet recording head thus prepared, 
there existed no residue of the solid layer 5 at all. Also, no swelling of the second photosensitive material layer 

10 (active energy ray curable material) was seen, and no fine peel-off from the substrate was also confirmed at 
all. 

[Example 3] 

15 A liquid jet recording head was prepared in substantially the same manner as in Example 1. First, on a 

glass substrate adhered with a piezoelectric body PbTiOa (not shown) as the energy generating element from 
the back side was coated by an applicator a solution comprising: 

a polycarbonate having the structure of (c) shown in Table 1 1.40 parts by weight 

triphenylsulfonium hexafluoroarsenate 
20 0.13 part by weight 

methyl cellosolve acetate 

10 parts by weight, was used and dried at 80'*C for 10 minutes to form a first photosensitive ma- 
terial layer which is a thin film of about 1 5 urn. Onto the first photosensitive material layer was superposed a 
mask having a pattern corresponding to the ink channel shown by the dotted line in Fig. 2, and a far UV-ray 
25 was irradiated at the portion excluding the sites where the ink channel is to be formed. 

Next, the substrate was heated to 80°C, and by removing the portion where the UV-ray was irradiated by 
volatilization, pattern developing was effected to fomn a solid layer 5 as shown in Fig. 3 at the site where the 
ink channel Is to be formed on the glass substrate. On the substrate having the solid layer 5 formed thereon, 
a mixture of acrylic resins produced by Sunpco K.K.: 
30 Photomer 4149 50 parts 
Photomer 301 6 50 parts 

and 3.0 parts by weight of benzyldimethylketal as the catalyst was used as the active energy ray cut _ . ma- 
terial, and coated by an applicator with a tickness of 70 microns to fomn a second photosensitive material layer 
6 (Fig. 4). By inradiatlon of a UV-ray from the direction of the upper surface of the substrate, the active energy 

35 ray curable material was cured. At this time, the solid layer 5 was also inradiated with the UV-ray through the 
active energy ray curable material. Next, by heating of the material thus formed under vacuum at 80^C, the 
solid layer 5 was removed by volatilization to fomi the ink flow channel 8 and the common liquid chamber 9 
(Fig. 5). At this time, by heating in vacuum, curing of the active energy ray curable material further progressed. 
In the ink flow channel and the common liquid chamberof the liquid jet recording head tiius formed, there existed 

40 no residue of the solid layer at all. 

Also, no swelling of the active energy ray curable material was seen, and no fine peel-off from the substrate 
was confirmed at all. 

[Example 4] 

45 

A liquid jet recording head was prepared in substantially the same manner as in Example 3. However, as 
the material of the first photosensitive material layer a solution comprising: 

a polycart)onate having the structure of (d) shown in Table 1 1.40 parts by weight 

triphenyl iodon ium hexafluorophosphate 
50 0.15 part by weight 

ethyl cellosolve acetate 

10 parts by weight was used, and dried at SO^C for 1 0 minutes to fonn a thin film of the first photo- 
sensitive material layer Developing was earned out by heating at 70**C. and removal of the solid layer for form- 
ing the liquid flow channel, etc. was perfonned by heating in vacuum at 70°C. In the ink flow channel and the 
55 common liquid chamber of the liquid jet recording head thus prepared, there existed no residue of the solid 
layer at all. Also, no swelling of the active energy ray curable material was seen, and no fine peel-off from the 
substrate was confirmed at all. 
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[Example 5] 

As shown in Fig. 1, a solution comprising the following composition was coated on a substrate 1 according 
to the spin coating method. 
5 Poly(0-phthalaldehyde) acetylated at temninal end 

5 parts by weight 
Triphenylsulfonium hexafluoroarsenate 

0.5 part by weight 
Cyclohexanone 20 parts by weight. 

10 And, the substrate was dried at 80°C for 10 minutes, to form a photosensitive material layer 3 of about 10 ^m. 

Further, a mask having a pattern of the shape shown by the symbol 4 in Fig. 2 was superposed on the 
photosensitive material layer 3, and a far UV-ray of about 50 mJ cm2 was in-adiated under vacuum at the portion 
excluding the sites where the Ink channel and the common liquid chamber are to be formed. By such irradiation, 
the photosensitive material layer 3 at the site where the far UV-ray irradiated was decomposed to be gasified. 
15 whereby the solid layer 5 corresponding to the sites where the ink channel and the common liquid chamber 
ore to be fomied on the glass substrate as shown in Fig. 3 remained. 

Next, as shown in Fig. 4, on the substrate 1 having the solid layer 5 fonmed thereon, a defoamed Araldite 
CY230/HY956 (trade name, produced by Ciba Geigy) which is a thenmosetting epoxy resin was coated by an 
applicator with a tickness of about 30 ^im. Then, these were heated at 100"C for 30 minutes, thereby curing 
20 the thermosetting resin to form an ink channel wall forming member 6. 

Next, from the site of the discharging outlet 7. and subsequently from the site of the ink feeding outlet (both 
sides of the common chamber 9), respectively a far UV-ray of about 1 J cmr^ was Irradiated in vacuum, and 
further from the upper surface side of the substrate, a far UV-ray of about 5 J cm-2 was irradiated In vacuum. 
By these irradiations, the solid layer 5 was dissolved away. The cavity at the portion removed was made the 
25 ink channel 8 and the common liquid chamber 9 (Fig. 5). The removal speed may be also accelerated by per- 
forming heating at the same time during the irradiation. 

In the Inkjet recording head thus prepared, no swelling was seen because the ink channel wall forming 
material was not exposed to the solvent, and also no fine peel-off from the substrate was recognized at all. 

30 [Example 6] 

In this Example, an ink jet recording head was prepared In substantially the same manner as in Example 

5. 

However, as the material for fomiing the photosensitive material layer 3, a solution comprising, 
35 Nitrocellulose 3.5 parts by weight 

Amylacetate 50 parts by weight 

was used, and heating drying was applied under a nitrogen atmosphere at 80°C for 30 minutes to form a photo- 
sensitive material layer 3 (Fig. 1). 

Next, by in-adiating an ArF laser of about 3 keV through a mask in vacuum, a solid layer shown in Fig. 3 
40 was formed (Fig. 3). 

Subsequently, a thermosetting material was coated and cured on the solid layer fonmed on the substrate 
in the same manner as in Example 5 (Fig. 4). Further, an ArF laser irradiation of about 10 keV was effected In 
vacuum from the upper surface side of the substrate to remove the solid layer 5, thereby fonning the ink channel 
8 and the common liquid chamber 9 (Fig. 5). During the in-adiation, heating may be performed at the same time 
45 to accelerate the removal speed. 

Also by this Example, a good Inkjet recording head could be prepared. 

[Example 7] 

50 In this Example, an ink jet recording head was prepared in substantially the same manner as in Example 

5. First, on the glass substrate having a piezoelectric body PbTiOz (not shown) adhered as the energy generat- 
ing element from the back side was coated a solution comprising the following composition according to the 
spin coating method. 

55 



13 



EP 0 481 788 A1 



Copolymer oi luopropylmethylsilane and n-propyl- 
methylsilanf 5 parts by weighit 

5 THF 10 parts by weight 

O-xylene 10 parts by weight, 

10 By drying the substrate 1 coated with the solution under an atmosphere of 80**C for 10 minutes, a photo- 

sensitive material layer 5 of about 7 jim was formed (Fig. 1 ). By superposing a mask having a pattern indicated 
by the symbol 4 in Fig. 2 on the photosensitive material layer, a far UV-ray of about 3 J cm^ was irradiated in 
vacuum at the portion excluding the sites where the ink channel and the common liquid chamber are to be for- 
med. By such irradiation, the photosensitive material layer at the far UV-ray irradiated portion was decomposed 

15 to be gasified, whereby the solid layer 5 conresponding to the portion where the ink channel and the common 
liquid chamber are to be fonmed on the glass substrate 1 remained (Fig. 3). 

On the substrate 1 having the solid layer 5 fonned thereon defoamed Acrysilap SY-105 (trade name, pro- 
duced by Mitsubishi Rayon) which is a thermosetting acrylic resin was coated by an applicator with a thickness 
of about 20 ^im. 

20 Then, the substrate was heated at 70**C for 1 hour, thereby curing the liquid thermosetting resin on the 

substrate 1 to fomn an Ink channel wall forming member 6 (Fig. 4). 

Next, from the discharging outlet 7 side, subsequently from the side of the ink feeding outJet (both sides 
of the common liquid chamber 9) were respectively irradiated a UV-ray of about 5 J cnr^ in vacuum, and further 
a far UV-ray of about 40 J cm-2 was irradiated from the upper surface of the substrate in vacuum. By these 
25 irradiations, the solid layer 5 was removed. The removed portion was made the ink channel 8 and the common 
liquid chamber 9 (Fig. 5). 

Also, by this Example, a good Inkjet recording head could be prepared. 



[Example 8] 

30 

As shown in Fig. 1, on a glass substrate was coated a solution comprising: 
Poly(l-butenesulfone) 5 parts by weight 

p Nltropyrldine-N oxide 1 part by weigh 

Nitromethane 20 parts by weight 

35 according to the spin coating method, and dried at 100**C for 15 minutes to prepare a photosensitive material 
layer 3 of about 10 ^im (Fig. 1). 

On the photosensitive material layer 3 was superposed a mask having a pattern indicated by the symbol 
4 in Fig. 2. and a far UV-ray Irradiatfons was effected at the portion excluding the sites where the ink channel 
and the common liquid chamber are to be formed. 

40 Next, by heating the substrate having the photosensitive material layer formed thereon to 100°C, the ma- 

terial at the portion where the far UV-ray was inradiated was decomposed to be scattered away. By this, the 
pattern developing was effected to form a solid layer 5 corresponding to the portion where the ink channel and 
the common liquid chamber are to be formed on the glass substrate 1 (Fig. 3). 

On the substrate 1 having the solid layer fonmed thereon was coated a mixture of a small amount of tri- 

45 phenylsulfonium hexafluoroantimonate as the catalyst mixed into Epoxy resins produced by Nippon Union Car- 
bide K.K. 

Cyvacure U VR 6110 40 parts 

Cyvacure UVR 6200 20 parts 

Cyvacure UVR 6351 40 parts 
50 as the active energy ray curable material by an applicator with a tickness of about 40 microns. By in'adiating 

this with a UV-ray by a ultra-high pressure mercury lamp from the upper surface sWe of the substrate 1, the 

active energy ray curable material was cured to form an ink channel wall forming member 6 (Fig. 4). At this 

time, the UV-ray was inradiated also on the solid layer 5 through the active energy ray curable material. 

Next, by heating the material thus prepared In vacuum to 100°C, the solid layer 5 was decomposed away 
55 to form the ink channel 8 and the common liquid chamber 9 (Fig. 5). At this time, by heating in vacuum curing 

of the active energy ray curable material further progressed. 

In the ink channel and the common liquid chamber of the ink jet recording head thus prepared no residue 

of the solid layer 5 existed at all. 
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[Example 9] 

In this Example, an Inkjet recording head was prepared in substantially the same manner as In Example 

8. 

5 However, as the material forming the photosensitive material layer 3, a solution compnsing: 

Pol y(2-methy1 pen tene- 1 su If on e) 

4.5 parts by weight 
Polydine-N oxide 1 part by weight 

Nitromethane 20 parts by weight was used. 

10 Developing removal of the solid layer, etc. were performed in the same manner as in Example 8. 

Also by this Example, a good ink Jet recording head could be prepared. 

[Example 10] 

15 On a glass substrate adhered on the back side with a piezoelectric body PbTiOj (not shown) as the energy 

generating element, was coated a solution comprising: 

Poly(l-butenesulfone) 5 parts by weight 

Benzophenone 1 .2 parts by weight 

Nitromethane 20 parts by weight 

20 according to the spin coating method, and dried at lOO^C for 1 5 minutes to form a photosensitive material layer 

3 of about 10 ^m. ^ u . 

On the photosensitive material layer 3 was superposed a mask having a pattern indicated by the symbol 

4 in Fig 2, and a far UV-ray was irradiated at the portion excluding the sites where the ink channel and the 
common liquid chamber are to be formed. Next, the substrate 1 having the photosensitive material layerfomied 

25 thereon was heated to 100«C, thereby removing the portion irradiated with a far UV^ay. By this, pattern develop- 
ing was effected to form the solid layer 5 as shown in Fig. 3 at the portion where the ink channel and the common 
liquid chamber are formed on the glass substrate 1 (Fig. 3). 

On the substrate having the solid layer 5 fonned thereon, the defoamed active energy ray curable material 
comprising the composition shown below was coated by use of an applicator to a thickness of about 40^m. 
30 KRM2410 produced by Asahl Denka Kogyo 

70 parts by weight 
Eporite 3002 produced by Kyoeisha Yushi Kagaku 
Kogyo 30 parts by weight 

A 187 produced by Nippon Unicar 
35 5 parts by weight 

SP-170 produced by Asahi Denka Kogyo 
1.5 parts by weight 

By irradiating a UV-ray from the upper surface side of the substrate coated with this material, the active 
energy ray curable material was cured (Fig. 4). At this time, the UV-ray was in-adialed also on the solid layer 
40 5 through the active energy ray curable material. 

Next, by heating the material thus prepared in vacuum to 1 00<^C, the solid layer 2 was removed. The cavity 
formed by such removal was made the ink channel 8 and the common liquid chamber 9 (Fig. 5). 

Also by this Example, a good Ink jet recording head could be prepared. 

45 [Example 11] 

On a glass substrate 1. a solution comprising: 
4 Chlorophthalaldehyde having the following fonnula (wherein Ri is CI and is H) 



50 



\0 > 100 parts by weight 



55 



Triphenylsulfonium hexafluoroantimonate 
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0.02 part by weight 

Cyciohexanone 50 parts by weight was coated according to the spin coating method, and 

dried at 100*^0 for 10 minutes to obtain a photosensitive material layer 3 of about 7 ^m (Fig. 1). 

On the photosensitive material layer 3 was superposed a mask having a pattern indicated by the symbol 
5 4 In Fig. 2, and a far UV-ray of about mJ cnrr2 was irradiated at the portion excluding the sites where the ink 
channel and the common liquid chamber are to be formed. 

Next, pattern developing was performed by heating the substrate having the photosensitive material layer 
fomied thereon to 1 30°C to remove the portion inradiated with the far UV-ray, thereby forming the solid layer 
5 con-esponding to the portion where the ink channel and the common liquid chamber are to be fonmed on the 
10 glass substrate 1 (Fig. 3). 

On the substrate 1 having the solid layer 5 fonmed thereon, an active energy ray curable material obtained 
by mixing the composition shown below which was defoamed by a vacuum pump was coated by an applicator 
to a thickness of about SO^im. 

KRM2410 produced by Asahi Denka Kogyo 
IS 70 parts by weight 

Eporite 3002 produced by Kyoelsha Yushi Kagaku 
Kogyo 30 parts by weight 

A-187 produced by Nippon Unicar 
5 parts by weight 
20 SP-1 70 produced by Asahi Denka Kogyo 

1.5 parts by weight. 

Then, by in^diating a UV-ray of about 8 J cnr^ from the upper portion of the active energy ray curable ma- 
terial, the active energy ray curable material was cured to fonm an ink channel wall forming member 6 (Fig. 4). 
At this time the solid layer 5 was also Irradiated with the UV-ray through the active energy ray curable material, 
25 and the solid layer 5 could remain sufficient as the solid without self-development by good control of Its sen- 
sitivity. 

Next, by heating the material thus prepared in vacuum to 130°C, the solid layer 5 was decomposed away 
to fomi the Ink channel 8 and the common liquid chamber 9 (Fig. 5). At this time, by heating In vacuum, curing 
of the active energy ray curable material could be further progressed. 
30 Also by this Example, a good ink jet recording head could be prepared. 

[Example 12] 

In this Example, an ink jet recording head was prepared in substantially the same manner as In Example 

35 11. 

However, as the material forming the photosensitive material layer, a solution comprising: 
Poly(4-bromophtaldehyde) (in the following structural formula Ri is Br and R2 is H) 



40 



45 




10 parts by weight 



Triphenylsulfonium hexafluoroantimonate 
0.2 part by weight 

50 Cyciohexanone 50 parts by weight was used, and the far UV-ray dosage was made about 

5 mJ cm-2. As the active energy ray curable material, a mixture of acrylic resins produced by Sunpco K.K.: 
Photomer 41 49 50 parts 
Photomer 301 6 50 parts 

and a small amount of benzyldimethylketal as the catalyst was used, and coated on the solid layer 5 subjected 
55 to patterning with a tickness of about 30 ^m. 

Also, for curing of the material, a UV-ray irradiation of about 2 J cnrr^ was applied, and the solid layer 5 
could sufficiently remain as the solid without self development. Developing was conducted by heating at 1 0O^^'C, 
and removal of the solid layer for formation of the ink channel 8 and the common liquid chamber 9 by heating 
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at KWC in vacuum, respectively. 

Also by this Example a good ink jet recording head could be prepared. 

[Example 13] 

On a glass substrate 1 adhered on the back side with a piezoelectric body PbTiOa (not shown) as the energy 
generating element a coating solution comprising: 

Poly(4-trimethylsilylphthalaldehyde) (in the following structural formula Ri is Si(CH3)3 and R2 is H) 




Triphenylsulfonium trifurate 
0.5 part by weight 

Cyclohexanone 50 parts by weight was coating according to the spin coating method, and 

dried at 1 0CC for 1 0 minutes to form a photosensitive material layer 3 of about 7 (Fig. 1). 

On the photosensitive material layer 3 was superposed a mask having a pattern indicated by the symbol 
4 in Fig. 2, and a far UV-ray of about 3 mJ cm-2 was in-adiated at the portion excluding the sites where the ink 
channel and the common liquid chamber are to be formed. 

Next, by heating the substrate having the photosensitive material layer formed thereon to 110**C, thereby 
removing the portion irradiated with the far UV-ray to effect pattern developing, and form the solid layer 5 cor- 
responding to the portion where the ink channel and the common liquid chamber are to be fornied on the glass 
substrate 1. 

On the substrate 1 having the solid layer 5 formed thereon, a mixture of a thermosetting epoxy resin Araldite 
CY230/HY956 (trade name, produced by Giba Geigy) with a catalyst was defoamed and coated by use of an 
applicator to a tickness of about 30^m. Then, the substrate was heated at 100°C for 30 minutes 1 ^re the 
liquid curable material on the substrate (Fig. 4). 

Subsequently, from the upper side of the substrate was irradiated a far UV-ray of about 1 J cnr2. Further, 
by heating the substrate to 110*^0 in vacuum, the solid layer 5 was removed to form the ink channel 8 and the 
common liquid chamber 9 (Fig. 5). 

Also by this Example, a good ink jet recording head coul be prepared. 

[Example 14] 

In this Example, an ink jet recording head was prepared in substantially the same manner as in Example 

11. 

However, as the material forming the photosensitive material layer 3, a solution comprising: 
Poly[4.5-bis(trimethylsilyl)phthalaldehydel (in the following structural fomnula Ri. R2 are both Si(CH3)3). 




SP-170 produced by Asahi Denka Kogyo 
0.2 part by weight 

Cyclohexanone 50 parts by weight was used, and the dosage of the far UV-ray irradiated 

was made about 10 mJ cnr^. Developing of the solid layer 5, heating during removal or heating in vacuum was 
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conducted at 120°C. 

Also by this Example, a good Inkjet recording head could be prepared. 

[Example 15] 

In this Example, an ink jet recording head was prepared in substantially the same manner as in Example 

11. 

However, as the material fonming the photosensitive material layer 3, a solution comprising: 
Poly(4-chlorophthalaldehyde) (in the following structural formula Ri Is CI, R2 is H). 



\^ / 10 parts by weight 

Rl R2 

20 2,4-bis(trlchloromethyl)-6-p-methoxy-styryl-S-triazlne 
0.1 part by weight 
Cyctohexanone 50 parts by weight 

was used, and the dosage of the UV-ray for patterning Irradiated was made 15 mJ-cnrr^. As the active energy 
ray curable material. 
25 KRM2410 produced by Asahi Denka Kogyo 

70 parts by weight 
Eporite 3002 produced by KyoeishaYushi Kagaku 
Kogyo 30 parts by weight 

A-187 produced by Nippon Unicar 
30 5 parts by weight 

Triphenylsulfonium hexafluoroantimonate 

2 parts by weight which were mixed and defoamed were employed and the dosage of the far UV- 
ray for curing Inradlated was made 10 J-cm-2 At this time, since the photoacid generating agent in the solid 
layer had substantially no sensitive wavelenght region in the far UV-ray region, self-development of the soiki 
35 layer 5 and the curing step of the active energy ray curable material was generated at all. 

Subsequently, from the upper side of the substrate was inradiated a UV-ray of about 2 J cnrr2 and the solid 
layer 5 was removed by heating at 130°C In vacuum, thereby forming the Ink channel 8 and the common liquid 
chamber 9 (Fig. 5). 

Also by this Example, a good ink jet recording head could be prepared. 
40 Fig. 17 is a perspective view of appearance showing an example of an Inkjet recording apparatus (IJRA) 

having the ink jet recording head prepared according to the preparation method of the present invention moun- 
ted as the ink jet head cartridge (IJC). 

In Fig. 17. 20 is an Inkjet cartridge (IJC), equipped with a discharging outlet for performing ink discharging 
as opposed to the recording surface of the recording paper delivered onto the platen 24. 16 is a carriage HC 
45 for holding the IJC 20, which Is connected to a part of the driving belt 18 for driving the driving force of the driving 
motor 1 7, and by making It slidable with 2 guide shafts 1 9A and 1 9B arranged in parallel to each other, a recip- 
rocal movement over the whole width of the recording paper of the IJC 20 becomes possible. 

26 is a head restoration device, and is arranged at one end of the movement route of the IJC 20, for 
example, at the position opposed to the home position. By the driving force of the nrK>tor 22 through the trans- 
50 misston mechanism 23. the head restoration device 26 Is actuated to effect capping of the IJC 20. In connection 
with the capping of the IJC 20, by the cap portion 26A of the head restoration device 26, ink suction by a suitable 
suction means provided within the head restoratipn means 26 or ink pressure delivery by a suitable pressuri- 
zation means provided within the ink feeding route to the IJC 20 is perfomned to discharge compulsorily the 
Ink through the discharging outlet, thereby perfomiing discharging restoratton treatment such as renrraval of the 
55 thickened ink, etc. intemally of the discharging outlet. Also, by applying capping on completion of recording, 
etc., IJC can be protected. 

30 is a blade as the wiping member, which is arranged at the side surface of the heat restoration device 
26 and is fomied of, for example, a silicone rubber. The blade 31 is held In the cantilever form at the blade 
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holding member 31 A, and similariy as the head restoration device 26, actuated by the motor 22 and the trans- 
mission mechanism 23, whereby engagement with the discharging outlet surface of the IJC 20 becomes poss- 
ible. By this at adequate timing in the recording actuation of the IJC 20, or after the discharging restoration 
treatment by use of the head restoration device 26, the blade 31 is protuded into the movement route of the 

5 IJC 20, whereby dew fomf^tion, wetting or dust, etc. at the discharging outlet surface of the IJC 20 are wiped 
off as accompanied with the movement actuation of the IJC 20. 

The present invention brings about excellent effects in the recording head, recording apparatus of the sys- 
tem which discharges ink by utilizing heat energy particularly among the Inkjet recording system. 

As to Its representative constitution and principle, for example, they should be preferably perfomned by use 

10 of the basic principle disclosed in, for example U.S. Patents No. 4723129 and No. 4740796. This system is 
applicable to both the on-demand type, the continuous type, and effective because by applying at least one 
driving signal which gives an abnjpt temperature elevation exceeding the neucleus boiling corresponding to 
the recording infonmation to the electro-thenmal transducer arranged conresponding to the sheet or the liquid 
channel where the liquid (ink) is maintained, a heat energy is generated at the electro-thermal transducer to 

15 effect film boiling at the heat acting surface of the recording head, whereby consequently bubbles within the 
liquid (ink) corresponding one by one to the driving signal can be formed. By growth, shrinkage of such bubbles, 
through the opening for discharging, the liquid (ink) is discharged to form at least one droplet. When the driving 
signal is made in pulse shape, growth and shrinkage of the bubbles can be effected instantly adequately, 
whereby discharging of the liquid (ink) excellent in response can be particularly accomplished nnore preferably. 

20 As such pulse-shaped driving signal, those as disclosed in U.S. Patents No. 4463359 and No. 4345262 are 
suitable. Further excellent recording can be performed by employment of the conditions descrit)ed in U.S. 
Patent No. 4313124 concerning the temperature elevation ratio of the above heat acting surface. 

Concerning the constitution of the above head, in addition to the combined constitution of the discharging 
outlet, liquid channel, an electro-thermal transducer (linear liquid channel or light angle liquid channel) as dis- 

25 closed in the respective specifications as described above, the constitution by use of U.S. Patents No. 4558333 
and No. 4459600 disclosing the constitution in which the heat acting portion is an^anged in the bent region is 
also included within the present invention. In addition, the present invention is also effective as the constitution 
based on Japanese Patent Laid-Open No. 59-123670 disclosing the constitution having the common slit as 
the discharging portion of the electro-thermal transducer to a plurality of electro-thermal transducers or Japan- 

30 ese Patent Laid-Open No. 59-1 38461 disclosing the constitution having the openings for absorbing the pressure 
wave of the heat energy corresponding to the discharging portion. 

Further, as the full line type recording head having the length conresponding to the width of the maximum 
recording medium which can be recorded by the recording apparatus, either with the constitution satisfying its 
length by a combination of plural recording heads as disclosed in the specifications as described above or with 

35 the constitution as one recording head integrally fonmed. the present invention can exhibit further effectively 
the effect as described above. 

In addition, the present invention is effective also in the case of using a recording head of the chip type 
freely exchangeable which enables electrical connection with the main apparatus or feeding of the ink from the 
main apparatus by being mounted on the main apparatus, or the recording head of the cartridge type which is 

40 provided integrally on the recording head itself. 

Also, addition of a restoration means, a preliminary auxiliary means to the above head which is provided 
as the constitution of the recording apparatus of the present invention is preferable, because the effects of the 
present invention can be further stablized. To mention these specifically, the capping means, the cleaning 
means, the pressurizatton or suction means for the above head, preliminary heating means by electro-thermal 

45 transducer or a combination of heating elements separate firom this, and practice of preliminary discharging 
mode which performs discharging separate from recording are also effective for performing stable recording. 
Further, as the recording mode of the recording apparatus, the present invention is extremely effective not only 
for the recording nrrade of only black color, etc. as the main color, but also for the apparatus equipped with at 
least one full color with mixed colors of different colors or color mixing, which may either constitute integrally 

50 the recording head or may be a combination of a plurality of recording heads. 

In the Examples of the present invention described above, description is made by use of a liquid ink, but 
in the present invention even an ink which solid at room temperature, or an ink which becomes softened at 
room temperature can be used. In the Inkjet apparatus as described above, since the ink is controlled in tem- 
perature within the range from 30°C to 70°C so that the viscosity of the ink may be within stable discharging, 

55 any ink which is liquid during imparting recording signal during use may be employed. In addition, use of an 
ink having the properties of being liquified for the first time by heat energy is also applicable to the present inven- 
tion, such as by preventing temperature elevation with the heat energy positively by using it as the energy for 
the state change from the solid state to the liquid state or by using the ink solidified under the state left to stand 
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for purpose or preventing evaporation of the solvent, anyway permitting the ink liquified to be discharged as 
the ink liquid by iniparting heat energy corresponding to the recording signal or as the ink which begins to be 
solidified when reaching the recording medium etc. 

In such case, the ink can be made the form as opposed to the electro-thermal transducer under the state 
5 held as a liquid or a solid material in the porous sheet concavity or thru-hole as described in Japanese Patent 
Laid-open No. 54-56847 or 60-71260. In the present invention, most effective for the respective inks as des- 
cribed at)ove is one which practices the film boiling system as described above. 

As is apparent from the above description, according to the present invention, dry developing (or self- 
developing) nnaterials which are volatilized, sublimated by only imparting light or heat, above all preferably dry 
10 developing (or self-developing) resin materials having photosensitivity are used as the material to be arranged 
corresponding to the pattem of the ink channel. Accordingly, developing and removal can be performed without 
use of a bath agent. 

More specifically, according to the present invention, large scale preparation apparatus such as developing 
apparatus or removing apparatus is no longer necessary, and also the steps can be more simplified, so that 

15 Improvement of workability, productivity can be effected. Further, since no bath agent is required to be used, 
danger in production becomes smaller. Also, since dry developing (or self-developing) materials are employed, 
the width of choise of the materials for coating demanded in relationship with the bath agent becomes wider. 
In addition, there is no problem of swelling, etc. of the ink channel wall forming member, and also the problem 
of fine peel-off from the substrate can be solved. Therefore, an ink jet recording head with dimensional precision 

20 can be easily obtained. 

Also, by applying water repellent treatment on the discharging outlet surface before removal of the solkJ 
layer, the water repellent agent will not enter internally of the discharging outlet, whereby an ink jet recording 
head of high precision can be obtained. Besides, since no bath agent is required to be used, function lowering 
of the water repellent agent which may sometimes occur with the bath agent can be prevented, whereby the 

25 width of choise of the water repellent agent demanded in relationship with the bath agent becomes wider. 



Claims 

30 1. A process for preparing an Inkjet recording head, comprising: 

the step for providing a first material which is volatilized by Imparting an active energy In a layer on 
a substrate; 

the step for patterning the layer of said first material by Imparting said active energy to the layer of 
said first material conresponding to the pattem of ink channels comnmjnlcated to the discharging outlet 
35 which discharges ink; 

the step for providing a second material so as to cover the layer of said material shaped in the pat- 
tern formed by said step; and 

the step for forming said ink channels by volatilization of the layer of said pattern shaped first ma- 
terial coated with said second material by imparting said active energy. 

40 

2. A process for preparing an ink jet recording head according to Claim 1 , wherein said first material contains 
at least one of nitrocellulose, polysilane compounds and poly(o-phthalaldehyde). 

3. A process for preparing an Inkjet recording head according to Claim 1 . wherein said first material contains 
45 at least one of onium salts, polyhalogen compounds and nitrobenzyl sulfonate as the optical acid generat- 
ing agent which generates an acid by Irradiation of tight 

4. A process for preparing an ink jet recording head according to Claim 1 , wherein the step for providing said 
second material is practiced by transfer molding of said second material. 

50 

5. A process for preparing an Inkjet recording head according to Claim 1 , having the step for applying a liquid 
repellent treatment on the surface where said discharging outlet is provided after the step of providing said 
second material and before the step of forming said ink channels. 

55 6. A process for preparing an ink jet recording head according to Claim 5, wherein in the step for forming 
said ink channels, the llquki repellent treatment agent attached on the site conresponding to said discharg- 
ing outiet is ren>oved together with the layer of said pattem-shaped first material. 
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7. An ink jet recording head prepared according to the preparation process of Clainn 1 . 

8. An ink jet recording head according to Claim 7, wherein an energy generating body for generating the 
energy to be utilized for discharging the Ink is provided corresponding to the ink channel. 

5 

9. An ink jet recording head according to Claim 8. wherein said energy generating body Is an electro-thermal 
transducer which generates thermal energy as said energy. 

10. An ink jet recording head according to Claim 8, wherein said energy generating body Is a piezoelectric 
10 element 

11. An Inkjet recording apparatus, equipped with an ink jet recording head according to Claim 7, and a con- 
veying means which conveys a recording medium member on which recording is performed by said ink 
Jet recording head. 

IS 

12. A process for preparing an Inkjet recording head, comprising: 

the step for providing a first material which is volatilized by imparting an active energy and heat In 
a layer on a substrate; 

the step for patterning the layer of said first material by imparting said active energy to the layer of 
20 said first material corresponding to the pattern of an ink channel communicated to the discharging outlet 

for discharging ink; 

the step for providing a second material so as to cover the layer of said first material shaped in a 
pattern formed by said step; and 

the step for fonning said ink channel by volatilization of the layer of said pattern-shaped first material 
25 coated with said second material by imparting said active energy and said heat. 

13. A process for preparing an Inkjet recording head according to Claim 12. wherein said first material contains 
a polycarbonate. 

30 14. A process for preparing an Inkjet recording head according to Claim 12, wherein said first material contains 
a poly(olefinsulfone). 

15. A process for preparing an Inkjet recording head according to Claim 12, wherein said first material contains 
at least one of poly(4-chlorophthal aldehyde) and poly(4-bromophthalaldehyde). 

35 

16. A process for preparing an Inkjet recording head according to Claim 12, wherein said first material contains 
at least one of poly(4-trimethylsilylphthalaldehyde) and poly[4,5-bis(trimethylsilyl)phthalaldehyde]. 

17. A process for preparing an Inkjet recording head according to Claim 12, wherein said first material contains 
40 at least one of onlum salts, polyhalogen compounds and nitrobenzyl sulfonate as the optical acid generat- 
ing agent which generates an acid by irradiation of light 

18. A process for preparing an ink jet recording head according to Claim 12 wherein the step for providing 
said second materia! is practiced by transfer molding of said second material. 

45 

19. A process for preparing an ink jet recording head according to Claim 12 having the step of applying a liquid 
repellent treatment on the surface where said discharging outlet is provided after the step of providing said 
second material and before forming said Ink channel. 

50 20. A process for preparing an ink jet recording head according to Claim 19. wherein In the step of forming 
said ink channel, the liquid treatment agent attached on the site corresponding to said discharging outlet 
is removed together with the layer of said pattern-shaped first material. 



55 



21. An ink jet recording head prepared according to the preparation process of Claim 12. 

22. An ink jet recording head according to Claim 21, wherein an energy generating body for generating the 
energy to be utilized for discharging ink is provided corresponding to the ink channel. 
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23. An Inkjet recording head accx)rding to Claim 22, wherein said energy generating body is an electro-thermal 
transducer which generates heat energy as said energy. 

24. An Inkjet recording head according to Claim 22, wherein said energy generating body is piezoelectric ele- 
ment 

25. An Ink jet recording apparatus, equipped with an Ink jet recording head according to Claim 21 , and a con- 
veying means which conveys a recording medium member on which recording is effected by said Inkjet 
recording head. 

26. Use of a material which becomes volatile on exposure to radiation for the formation of a removable core 
of a hollow moulded body having an internal space of predetermined shape. 

27. Use according to claim 26, wherein the material volatilises on exposure to radiation. 

28. Use according to claim 26, wherein the material volatilises on exposure to heat. 
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